of variations depending upon the preferred orientation of the crystallites in the sample. From the slope of the p vs. 1/T curve in the intrinsic range, the width of the forbidden band is found to be 0.33 ± .01 ev.
The double reversal of the Hall effect observed in high purity tellurium samples cannot be explained by conventional semiconductor theory. Bottom (1) has shown that the temperature Tr of the reversal at low temperature depends on the concentration of impurities Nex2 and obeys the usual condition for the Hall constant to become zero.
I~c2_-1 AB ln Ix=n A T 1 lnTr S/2 = n{ -2kT
(1 c is the ratio of electron to hole mobility, AB is the width of the energy gap, and A is defined by the relations
where n' is the concentration of holes or electrons in a pure, intrinsic semiconductor, k is the Boltzmann constant, and T is the absolute temperature. The higher reversal temperature, as Bottom (1) has shown, is independent of impurity content and is the same for all samples. This can be explained if one considers the number of lattice defects3 ND/cm3, which 1Present address: University of Goettingen, Germany.
exhaustion when all impurities are ionized. in turn depend on the temperature T and on the activation energy of the defect W. ND = CENLe-WlkT (2) . (3) a is determined by the ratio of lattice defects ND to lattice sites NL and is of the order of unity. This equation describes the number of lattice defects introduced in germanium by quenching from elevated temperatures (3).
W=E+ 8TT (4) The temperature coefficient of W, suggested by Fan, takes into account a change in the binding energy due to thermal expansion. The lattice defects are known to give rise to localized states which may act as acceptors (4-6). We can set, therefore, approximately N=N.e+ND, (5) and N is constant in the temperature range where ND is negligible, but will follow the exponential law (3) if Nex becomes very small compared with ND.
The conductivity a can now be written as
where e is the charge of the electron, b2 the hole mobility, and the other letters have the significance indicated above. Depending on the temperature range, the conductivity will first be determined from Eq. (2), and at higher temperatures, from Eq. (3). Middleton (7) found in one sample a second high temperature slope of the log p vs. 1/T plot. The slope was 8352/T; and if this is to be attributed to the defects at these high temperatures, one obtains E = 0.72 ev.
The condition for zero Hall constant becomes now n' (-1) NN
For a quantitative analysis, the mobility ratio c has to be determined. temperature of the lower reversal is then mainly governed by Ne2:; the temperature of the higher reversal occurs at T = 5000 K independent of Ne. 4 We have assumed this mobility ratio as constant up to the temperature of the second Hall reversal. Fig. 1 illustrates this behavior. We have plotted ND vs 1/T, giving the temperature dependence of defects. We have also plotted n' vs. 1/T, which gives essentially the intrinsic slope and n' -1, which is parallel to the line representing n'. The concentration of impurities at exhaustion is indicated for various tellurium samples measured by Bottom and others (8) .
ND= NL X C5 X e-EL/XT n.jI ND, conce n t ra t i on 
